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TDC (CBCS) Even Semesfer Exam., 2022
PHYSICS
( Honours )
( 4th Semester )
Course No. : PHSHCC-401T
( Math;amatical Physics—III )

| Full Marks : 50
Pass Marks : 20

Time : 3 hours

The figures in the margin indicate full marks
for the questions

SECTION—A

Answer any ten of the following questions @ 2x10=20

1. Define modulus and argument of a complex

number.

2. Show that the sum and product of a complex
number and its conjugate complex number

are both real.
3. State and explain De Moivre's theorem.
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(3)
f .o function? .
! 4 What is si ngularity of an analytic 14. Find the inverse Laplace transform of
Define pole- 1
H ! . ' (s-2)% +1
ansions.
5. State TaleI’ and Laurent exp
s about 15. State and explain convolution theorem.
p er
6. Expand cosz In 2 Taylor S
z=n/4 SECTION—B
Answer any five of the following questions : 6x5=30
7. State Cauchy residue theoreH?- Il
' 1 1
. , . 16. (a) If 2cos@=x+— and 2cosd¢=Yy+—,
8. How will you find the residue at a simple { X 0=y y
pole? then prove that
1
. P4 -
9. Find the residue at each pole of the function Xyt + P =2 cos (p6+q9) ‘
f(2) =cotz. ]
(b) Find the square root of -4 -3i. 3
10. Define Laplace transform of a function. :
17. (a) Show that the real and imaginary parts
11. If L{f()} = F(s) then show that of an analytic function .
L{flat) =~Fis/d | fid=uls drivis y
a satisfy the Cauchy-Riemann differential
- 1 equations at each point where f(2) is
12. Show that Laplace transform of derivative of | analytic.
f(t) corresponds to multiplication of the ‘3 - ‘
Laplace transform of f(t) by s. ‘ (b) Show that sinz is analytic function of
complex variable z=x+1y. 2
13. What is inverse Laplace transf
F anstorm? 18. State and prove Cauchy’s integral formula. 6
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dz C is a circle
19. (a) Evaluate J-C-Z—Q’_I' where

x2+y? =4
(b)  Expand

1
f(2)=m

as a Laurent series valid for (i)|z]<1and
(iijl1<|z|<3.

20. (a) Evaluate the residues of

22

(z- ))(z-2)(z-3)

at z=1, 2, 3 and infinity and show that
their sum is zero.

(b) Find the residue of a function

z2

Z)=(z+1)2(z—2)

at its double pole. 3

21. (@) Using Residue theorem, calculate

L efd
211 °C 22 (22 422 +2)
where C is the circle |z|=3. 3
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(b) Using residue calculus, evaluate the
following integral :

3
J-21t 1 do
0 5-4sin®
22. (a) Find the Laplace transform of
1, 0<t<1
Fit)={t, 1<t<2
2
(b) Show that Laplace transform of integral
of f(¢), i.e.,
t 1
LUOf(t) dt} =2F(@
where L[f(t)] = F(s). 43
23. (a) Find the Laplace transform of tzu(t -3). 3
(b) Find the Laplace transform of the
function
A sinot for O<t<m/®
Jo= 0 for n/o<t<2n/® 3
24. (a) Find the inverse Laplace transform of
(s+4)
s(s—l)(s2 +4) 3
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(b)

25." (q)

(b)
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(6)

i the
Using the convolution oreim,

calculate

11 _____,__5_2___’—}, a#hb
2 +a?)(s” +b7)

Solve the following differential equation
using Laplace transform : 3

d?y dy, .. _
2 I+ 2+ xy=0
xdxz dx

Given, y(0)=2; y’(0)=0.

Using Laplace transforms, find the

‘solution of the initial value problem

y/l_4y’ +4y=64Siﬂ 2¢t; .
y0)=0, y’0)=1 ]
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